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(54) Tubular motor reducer for the handling of winding roller shutters and sunbllnds 



(57) This invention relates to a tubular motor reduc- 
er lor the handling of winding roller shutters or sunblinds 



comprising a meclianic device incorporated in the epi- 
cyclic reduction gear (3a,3b.dc) used to prevent motion 
revereibility. 
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Description 

[0001] This patent application relates to tubular motor 
reducer for the handling of winding roller shutters or sun- 
blinds comprising a mechanic device oncorporated In the 
epicyclic reduction gear used to prevent motion revere- 
it>itily. The device allows the motor reducer to drag the 
winding element \nXo lotation in tx>th directions and pre- 
vents it from moving Isackwards and dragging the motor 
shaft into rotation. 

[0002] The tubular motor reducer according to the 
present invention comprises a multi-step epicyclic re- 
duction gear ix>used in a fixed tubular element whose 
internal wall features a crown gear on which the crown 
wheels of the various steps of the epicyclic reduction 
gear engage. The epicyclic reduction gear is dragged 
into rotation by an electric molor located outside the tu- 
bular element and positionsd so that Its shaft is ccaxiaily 
aligned with the tubular element, from whose front erwl 
the pin for the power takeoff projects. 
[0003] The adapter designed to drag the winding shaft 
of the roller shutter or sunblirKi into rotation is sptined 
on the pin. 

[0004] Since the motion transmission from the electric 
motor to the power takeoff pin Is rwt irreversble, this 
type of tubular motor reducers is always provkied with 
a safely braking system, ussd to permanently maintain 
the winding element in upraised position, thus avokfing 
the risk of accidentally starting the unwanted dangerous 
down travel of the winding element in an uncontrolled 
way l>ecause of its own weight. 
[0005] The most frequently used stop device consists 
in electromagnetic brakes or. alternatively, mechanical 
brakes. The noechanical brakes have the advantage of 
saving the electric power necessary to activate the elec- 
tromagnetlc brakes and havkig overheating tempera- 
tures kiwer tiian die tempieratures normally reached tiy 
etectfomagnetic brakes in case of prokxiged use. 
[0006] Instep of the above-mentk>ned braking sys- 
tems, some tubular motor reducers for roller shutters or 
sunblMs feature mechanical devices to make the mo- 
tlon transmisston from the electric motor to the power 
takeoff pin irreversSrie, so ttiat the power takeoff pin can 
only be dragged into rotation by the motor reducer, but 
not by the wMkig element, whose weigiht actually gen- 
erates a twisting moment that discharges on the power 
takeoff pin. 

[0007] The motton irreversibility devices comprise a 
pair of disks placed skfe by Me that feature two op- 
posed pairs of front teeth that are mutually fixed arKi en- 
gaged so that the first cfisk can drag the seoorKJ one with 
the same transmisston mode as in front coupling jc^nts. 
[0008] The first disk -that is the disk dIrecUy dragged 
Into rotation by the electric motor - is splined at the end 
of the motor shaft that goes through a cylindrical ooOar 
on whch a cylindrical elicoklat spring is extemally insert- 
ed, whose ends are radially bent out and engage from 
opposed direction one of the front teeth k)cated on the 



first disk. 

[0009] When the first disk is dragged by the electric 
motor into rotation, the above-mentkxied spring is 
dragged Into rotatkxi in the same directton around its 
5 centering collar and gukie t>ecause of the interference 
t>etween the two bent ends and ttie disk tooth tocated 
t>etween them. 

[0010] It must k>e sakj that the thrust caused tyy the 
tooth on the bent end of the spring determines a stress 

10 on the spring itself that tends to enlarge the spring turns, 
thus procticany annuOing the f rictk>n t>etween the tuming 
spring and its fixed centering collar. 
[0011] So, in this case, the spring represents no ot>- 
stacle to tiie rotatk>n of the first disk. 

IS [0012] Vice versa, the sprvig prevents the motion to 
be transmitlsd from the second to the first disk, since 
the opposed pair of front teeth of the second disk en- 
gages with the two bent ends of the spring from the out- 
skto. In this way the thrust caused txfth teeth on the 

20 bent end of the spring determines a stress on the spring 
itself that tends to tighten the spring turns, thus stopping 
the spring around the centering collar and bk)ck of the 
second disk. 

(0013] in view of the above, it must be sakJ that in the 

2S current models of tubular motor reducers these me* 
chanical irreversibiiity devices are always located be- 
tween the electric nrxntor and the epicyclic reduction 
gear. This position causes consUerable noise of the mo- 
tor reducer group since the vt>ratk)ns from tfte electric 
motor are ampfified first by the kreversa>iBty device and 
then by the epicydic reductton gear. 
[0014] ArKttier irKonvenienee is represented by ttte 
positkxi of tfie irreversibility device between motor and 
reductton gear, resulting in a consUerable toss of the 

55 motor rated torque. 

(POiq Thepurposeofthepresentinventionisloelkrh 
Inate both these inconveniences that are typteal of a tu- 
l>ular motor reducer for the liandling of winding roller 
shutters and sunt>linds. 

40 [0016] This obiectlve has been reached by the 
present invention tfianks to a (Afferent position <^ the ir- 
reversibfltty mechanical device tfiat is assennbied inskJe 
the epicydic reductton gear, more exactly after the first 
step of tl^e epicydic reduction gear. 

4S POIT] In this way the vftirattons transmitted t»y the 
motor at the first step of the epicydic reduction gear are 
reduced by the inreversMlity device itself, thus reducing 
the noise wKh respect to the known tubular nwtor reduc- 
ers. 

so [0018] It must also be noted that this position increas- 
es the overall yield of the transmisskxi system with an 
insigniffeant torque toss. 

[0019] For dearer expfication purposes, the descrip- 
tion of the tubular motor reducer continues with refer- 
ss ence to the enctosed drawings wheretsy: 

• Fig. 1 is an exptoded lateral view of the various com- 
ponents of the tubular motor reducer accorcfing to 
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the present invention; 

Fig. 2 is an exploded axononnetric view of the irre- 
versibility mechanical device positioned after the 
first step of a three-step epicyclic reduction gear; 
Fig. 3 is a cross-section of the three-step epicyclic 
reduction gear with an axial plane nicorporattng the 
irreversblfity device positioned t>etwean the first 
and the second step. 

[0020] With reference to the above mentioned figures, 
the tubular motor reducer according to the present in- 
vention comprises an electric motor (1) able to lotate 
both clock and counterclockwise kx^ted in extemal co- 
axial posltkm with respect to a sleeve (2) from vAtidh the 
pin (2a) for the power takeoff of the wvidlng shaft of the 
roller shutter or sunblind projects. 
[0021] The motion transmlsskxi from the motor (l ) to 
the power takeoff pin (2a) occurs through an epicyclic 
reductk)n gear made up of three successive steps (3a, 
3b and 3c) partly housed inside the sleeve (2). whose 
Internal surface features a crown gear (2b) that engages 
with the crown wheels of the epicyclic reductton gear. 
[0022] The tubular motor reducer also Includes an ir- 
reversibility mechanical device made up of a first disk 
(4) provMed with an opposed pair <rf front teeth (4a), a 
second disk (5) also provided with an opposed pair of 
front teeth (5a) and a cylindrical helical spring (6) whose 
ends (6a) are drawn ck>ser and radlaOy bent out 
[0023] The two d^ks (4 and 5) are placed sMe by skie 
so that the teeth of one disk engage with the teeth of the 
other disk, with the same type of matching as in front 
coupling joints. The two engaged pairs of front teeth 
contain the spring (6) between whose bent ends (6a) 
one of the teeth (4a) of the first disk (4) is kx»ted. while 
the two teeth (5a) of the second disk (5) are kx»ted out- 
skle and on opposite sides with respect to the two t>ent 
ends (6a) of the spring (6). 

[0024] The tubular motor reducer according to the 
present invention Is characterized by the fact that the 
pair of disks (4 and 5} with the spring (6) is incorporated 
into tfie epicyclic reductkxi gear and more exactly insert- 
ed after the first reduction step (3a). 
[0025] At this purpose the tubular motor reducer ac- 
cording to the present inventbn includes a secondary 
sleeve (7) used to contain the first step (3a) of the epi- 
cyclic reductton gear that engages on the opening of the 
sleeve (2) inskle which both the two disks (4 and 5) with 
spring (6) and the second and third step of the reductkxi 
gear are housed. 

[0026] The internal wall of the secondary sleeve (7) 
also features a crown gear (7a) with whfch the crown 
wheels of the first step (3a) engage. %vhile the frcxit of 
the sleeve (7) features the centering collar (7b) of the 
spring (6). 

[0027] The first disk (4) is splined at the end of the 
shaft (8) coming out ol the first step (3a), with the shaft 
ttiat goes through and comes out of the collar (7b). The 
second disk (5) features a central pinion (5b) that is used 



to transmit the motion to the crown wheels of the second 
step (3b). 

[0028] The second disk (5) features a central center- 
ing hole on the shaft (6) and is in neutral with respect to 

s the shaft, since the transmission from the shaft (8) to the 
disk (5) occurs through the disk (4). whose front teeth 
(4a) drag the front teeth (5a) of the disk (5) into rotatkxi 
by means of the bent ends (6a) of the spring (6). kxsated 
between the teeth (4a and 5a) and on which the teeth 

10 (4a) directly disc^rge their thrust. 

[0029] Finally it must be saki that the extemal surface 
of the collar (7b) features some axial grcx>ves (7c) used 
to contain the necessary quantity of grease to guarantee 
a continuous effective lubrication of the sikling surface 

IS of the spring (6) that - as mentioned before - rotates 
around the collar (7b). 

[0030] The continuous automatic lubricatkxi contrib- 
utes to an even higher noise reductkxi In the operatkxt 
of the motor reducer according to the present inventkm. 

Claims 

1- Tubularmotorreducerforthehandlingof rollershut- 
2S ters or sunblinds comprising: 

an electric motor (1) able to rotate both clock 
and counterclockwise kx^ted in extemal coax- 
iai positkxi with respect to a sleeve (2) from 
30 which the pin (2a) for the power takeoff project 

arKi whose internal surface features a crown 
0oar(2b): 

a epicyclic reductk^n gear made up of one or 
more steps, housed in the sleeve (2), wfiose 

3S crown wheels engage with the crown gear (2b); 

- an irreversibifrty mechanbal device made up of 
a first disk (4) provkted with an opposed pair of 
front teeth (4a). a second disk (5) also provkied 
with an opposed pair of front teeth (5a) and a 

^ cyfindrk:al hetical spring (6) whose ends (6a) 

are drawn cioser and radial^ bent out; 

characterized by the fact that the pair of disks (4 
and 5) with the spring (6) is kscaXed in the epkyclic 
^ reductkxi gear and more exactly inserted after the 
first reduction step (3a). 

2. Motor reducer according to claim 1 . comprising: 

50 - a secondary Sleeve (7) used to contain the first 
step (3a) of the epicyclic reductkxi gear that en- 
gages on the opening of the sleeve (2) inskle 
which both the pair of disks (4and 5) with spring 
(6) and the next reductkxi steps after the first 

55 step; being provided ttiat the intemal wall of the 

secondary sleeve (7) features a crown gear 
(7a) on which the crown wheels of the first step 
(3a) engage, while the front of the sleeve (7) 
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features the centering collar (7b) of the spring 
(6); 

- a first disk (4) that is splined at the end of the 
shaft (6) coming out of the first step (3a). with 
the shaft that goes through and comes out of s 
the collar (7a); 

• a second disk (5) provided with a central pinion 
(5b) that transmits the motion to the crown 
wheels of the second step (3b); being provided 
that the second disk (5) features a central io 
centering hole on the shaft (8) and is in neutral 
with respect to the shaft 

3. Motor reducer according to the prevkMis claims, 
characterized by the fact that the external surface is 
of the collar (7b) features some axial grooves (7c) 
used to contain the necessary quantity d grease to 
guarantee a continuous effective lubrication of the 
sliding surface of the spring (6). 
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